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Appendix 

In this appendix we provide additional information about the relations between each participant of the 
market. The first diagram presents the flow of heat and participant relations as an overall picture, and after it 
there is set of three business model canvases to show value propositions and other aspects of the business 
models in more detail. 

In all business models we have focused on a situation where the housing company acts as a heat supplier for 
Helen with the help of the energy service company. 
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Assumptions behind the figures 

 

 

 

 

 

An example of GSHP investment with and without feed-in tariff 

 

GSHP, Heat input 0,169 MW GSHP + Feed-in tariff
Investment, GSHP 0,216 M€ 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Investment, DH sale 0,034 M€ Investment -199 867
Peak utilization time 6500 h/a Electricity -33 486 -33 486 -33 486 -33 486 -33 486 -33 486 -33 486 -33 486 -33 486 -33 486 -33 486 -33 486 -33 486 -33 486 -33 486

Building 2500 h/a O&M -5 493 -5 493 -5 493 -5 493 -5 493 -5 493 -5 493 -5 493 -5 493 -5 493 -5 493 -5 493 -5 493 -5 493 -5 493
For sale 4000 h/a Heat to building 22 804 23 032 23 262 23 495 23 730 23 967 24 207 24 449 24 693 24 940 25 190 25 442 25 696 25 953 26 213

Heat production 1 099 MWh/a Feed-in tariff 33 800 33 800 33 800 33 800 33 800 33 800 33 800 33 800 33 800 33 800 30 420 30 420 30 420 30 420 30 420
Building 423 MWh/a Cash flow -199 867 17 625 17 853 18 084 18 316 18 551 18 789 19 028 19 270 19 515 19 762 16 631 16 883 17 137 17 394 17 654
For sale 676 MWh/a Cash flow, cum. -199 867 -182 242 -164 388 -146 305 -127 988 -109 437 -90 649 -71 620 -52 350 -32 835 -13 074 3 557 20 440 37 578 54 972 72 626

Price of electricity 73 €/MWhe
O&M 5 €/MWh(th) 3 % NPV (3%, 15a) 16 831 €
Feed-in tariff for heat sale 50 €/MWh(th) IRR 4,2 %
Heat sale price after feed-in tariff 45 €/MWh(th)
Price of district heat 53,4 €/MWh(th)
Annual price increase of DH 1 % Only GSHP
Electricity, for sale 338 MWh 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Electricity, for building 121 MWh Investment -172 800
COP, for sale 2 Electricity -8 812 -8 812 -8 812 -8 812 -8 812 -8 812 -8 812 -8 812 -8 812 -8 812 -8 812 -8 812 -8 812 -8 812 -8 812
COP, for building 3,5 O&M -2 113 -2 113 -2 113 -2 113 -2 113 -2 113 -2 113 -2 113 -2 113 -2 113 -2 113 -2 113 -2 113 -2 113 -2 113
Investment support 20 % Heat to building 22 804 23 032 23 262 23 495 23 730 23 967 24 207 24 449 24 693 24 940 25 190 25 442 25 696 25 953 26 213

Feed-in tariff
All figures, VAT 0% Cash flow -172 800 11 879 12 107 12 338 12 570 12 805 13 043 13 282 13 524 13 769 14 016 14 265 14 517 14 771 15 028 15 288
Inflation not included in calculation Cash flow, cum. -172 800 -160 921 -148 813 -136 476 -123 905 -111 100 -98 058 -84 775 -71 251 -57 482 -43 467 -29 202 -14 685 87 15 115 30 403
Assumed that residents pays the same tariff than earlier used district heat
Cooling not included, but it brings extra value 3 % NPV (3%, 15a) -12 305 €

IRR 2,0 %

Only Feed-in tariff (needs GSHP to work)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Investment -27 067
Electricity -24 674 -24 674 -24 674 -24 674 -24 674 -24 674 -24 674 -24 674 -24 674 -24 674 -24 674 -24 674 -24 674 -24 674 -24 674
O&M -3 380 -3 380 -3 380 -3 380 -3 380 -3 380 -3 380 -3 380 -3 380 -3 380 -3 380 -3 380 -3 380 -3 380 -3 380
Heat to building
Feed-in tariff 33 800 33 800 33 800 33 800 33 800 33 800 33 800 33 800 33 800 33 800 33 800 33 800 33 800 33 800 33 800
Cash flow -27 067 5 746 5 746 5 746 5 746 5 746 5 746 5 746 5 746 5 746 5 746 5 746 5 746 5 746 5 746 5 746
Cash flow, cum. -27 067 -21 321 -15 575 -9 829 -4 083 1 663 7 409 13 155 18 901 24 647 30 393 36 139 41 885 47 631 53 377 59 123

3 % NPV (3%, 15a) 40 319 €
IRR 19,8 %


